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https://doAnterior Cruciate Ligament Reconstruction With
Suture Tape AugmentationMatt Daggett, D.O., M.B.A., Andrea Redler, M.D., and Kevin Witte, D.O., M.B.A.Abstract: The advent of suture tape augmentation has led to increased use in knee, elbow, and ankle ligament repairs
and reconstructions. Recent biomechanical analysis of the use of suture tape augmentation have shown superior strength
characteristics compared with repair or reconstruction alone. Despite its increased use in extra-articular ligament pro-
cedures, its use as an augment to anterior cruciate ligament reconstruction has not been widely described. This article
details a simple technique to incorporate the use of suture tape augmentation during concurrent anterior cruciate ligament
reconstruction using hamstring autograft.nterior cruciate ligament (ACL) injury is among
1Athe most common orthopaedic injuries. Despite
the presence of many different techniques and tech-
nological advances in ACL reconstruction, a significant
number of patients still suffer reruptures of the ACL
graft as well as decreased ability to return to sport at
varying speeds.2
The use of synthetic grafts for ACL reconstruction or
repair has historically been met with skepticism and
mixed results.3-7 Most notably, synthetic grafts resulted
in effusion, pain, and oftentimes explantation of the
device.3 Recently, authors have reported increased
biomechanical strength of ligament repair with the use
of suture tape augmentation.3-5 The use of a suture tape
augmentation has been published in the repair/
reconstruction of medial knee injuries,6,8 ulnar
collateral ligament,9 and ACL repair or reconstruction
with allograft,10,11 This article presents a technique that
enhances a previously published technique for ACL
reconstruction12 with the addition of suture tapensas City University of Medicine and Biosciences (M.D., K.W.),
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Arthroscopy Techniques, Vol 7, Noaugmentation (Internal Brace; Arthrex, Inc, Naples,
FL). The ACL remnant is preserved and reconstruction
is performed with a hamstring autograft. The suture
tape augmentation is incorporated into the hamstring
autograft construct and is independently fixated
alongside the ACL graft.
Surgical Technique
Patient Setup
The patient is placed supine on an operative table in
the standard arthroscopy position with a lateral post
just proximal to the knee for access into the medial
compartment and prevention of hip external rotation.
A foot bump is also placed to keep the knee flexion at
90 (Video 1). In this way, the knee can be moved
freely through the full range of motion (ROM).
Incisions
Standard anterolateral and anteromedial arthroscopic
incisions are made on the anterior knee. A diagnostic
arthroscopy is performed, and any concurrent intra-
articular pathology addressed. The femoral origin is
identified and prepared while the ACL remnant is
preserved using the previously published ACL recon-
struction technique.12
Graft Harvest/Preparation
The semitendinosus is harvested using an open-ended
tendon stripper (Pigtail Hamstring Tendon Stripper;
Arthrex, Naples, FL). The attachment site is maintained.
The gracilis is then whip-stitched using a fiber loop
suture (Arthrex). The semitendinosus (ST) is then
measured from its insertion and marked using a skin
marker at 4.5 cm and 11 cm for a female and 5.5 cm4 (April), 2018: pp e385-e389 e385
Fig 1. Once the hamstring graft is prepared as shown in this
right knee, a no. 2 FiberWire is sutured through the base of
the semitendinosus (asterisk) and the needle removed to act
as a tension suture for graft fixation and passage. A Lab-
ralTape (Arthrex) (arrowhead) is then shuttled through each
hole of the button of the Tightrope (Arthrex) fixation device
(circle).
Fig 3. The guidewire and subsequent drills are taken from the
external cortex into the anterior cruciate ligament remnant at
low rpm to reduce iatrogenic damage to the remnant during
anterior cruciate ligament reconstruction of the right knee in
the supine position.
e386 M. DAGGETT ET AL.and 12 cm for a male. A Tightrope device (Arthrex) is
placed on the ST at the distal mark, and graft folded
onto itself and tagged with No. 2-0 FiberWire (Arthrex)
sutures at the proximal mark. The graft is then tripled
over itself and tubularized with No. 2-0 FiberWire. A
No. 2 Fiberwire is then sutured through the base of the
ST and needle removed to act as a tension suture for
graft fixation and passage. A LabralTape (Arthrex) is
then shuttled through each hole of the button of the
Tightrope (Arthrex) fixation device (Fig 1). Shuttling of
the LabralTape through the button can be assisted by a
nitinol suture passer. The graft is then sized, and
returned inside the incision site while tunnel prepara-
tion occurs.
Drilling of the Tibial ACL Tunnel
Drilling of the tibial ACL tunnel is performed in an
ACL remnantesparing manner.12 The tibial guide is
placed at 60 at the ACL insertion (Fig 2) and guidewire
taken from the external cortex into the ACL remnant atFig 2. The tibial guide is placed at 60 (arrowhead) at the
anterior cruciate ligament insertion (asterisk) during anterior
cruciate ligament reconstruction in a right knee.low rpm to reduce iatrogenic damage to the remnant
(Fig 3). Sequential reaming is performed using a size 6
reamer and then increasing to the previously measured
ACL graft size.
Drilling of the Femoral ACL/Anterolateral Ligament
Tunnel
Using the FlipCutter guide (Arthrex), the femoral
tunnel is drilled through an accessory lateral incision
using an outside-in technique. After anatomic place-
ment of the retrograde drill at the ACL insertion within
the intercondylar notch (Fig 4), the tunnel is prepared
to a depth of 20 mm (Fig 5).
Graft Passage
A TigerStick (Arthrex) is then placed into the femoral
tunnel and taken transtibially out the tibial tunnel. The
suture is then used to shuttle the ACL graft transtibially
into and then out of the femoral tunnel. The cortical
button is visualized arthroscopically under direct visu-
alization, and as the button is shuttled through the
tunnel, it is then deployed on the lateral cortex (Fig 6).
Once secured, the graft is then advanced into theFig 4. Anatomic placement of the retrograde drill (asterisk) at
the anterior cruciate ligament insertion within the inter-
condylar notch with the outside-in drill guide (arrowhead) is
placed during anterior cruciate ligament reconstruction of a
right knee.
Fig 5. The femoral tunnel is prepared to a depth of 20 mm
using a FlipCutter (Arthrex) device on a right knee in the
supine position.
Fig 7. A nitinol wire (arrowhead) is passed through the
SwiveLock (Arthrex) (asterisk) to shuttle the LabralTape
(Arthrex) sutures (circle) through the cannula of the Swive-
Lock (Arthrex) to secure the tibial side of the hamstring
autograft in a right knee anterior cruciate ligament recon-
struction using suture tape augmentation.
ACL RECONSTRUCTION e387femoral tunnel using the suspensory sutures. Of note,
the LabralTape suture free ends are maintained outside
the tibial tunnel during graft passage. After complete
advancement, the knee is cycled through a full range of
motion. The suspensory sutures are then tied onto the
top of the button.
Fixation of ACL Graft
A SwiveLock screw (Arthrex) measuring the same
diameter as the graft is then used as an interference
screw to secure the graft in the tibia. A nitinol wire is
passed through the SwiveLock to shuttle the LabralTape
sutures through the cannula of the SwiveLock (Fig 7).
The LabralTape sutures serve as a guide then for tibial
fixation. With the knee at 30 of flexion and a posterior
force placed on the tibia, the SwiveLock is advanced
into the tunnel and tightened while tension is placed
also on both the LabralTape and the No. 2 FiberWire
tension sutures within the base of the ACL graft. Once
secured, the delivery screwdriver is removed.
Fixation of the Suture Tape
Once the ACL graft is fixated, a SwiveLock drill
(Arthrex) is used to make a hole near the ST insertion
site. The hole is then tapped and both the LabralTapeFig 6. The cortical button (asterisk) is visualized arthro-
scopically as the button is shuttled through the tunnel and
then deployed on the lateral cortex (arrowhead) during
anterior cruciate ligament reconstruction in a right knee.and No. 2 FiberWire used as a tension suture is passed
through a 4.75-mm SwiveLock. To complete the suture
tape augmentation (Internal Brace, Arthrex), the
SwiveLock is then secured into the tibia in full exten-
sion, neutral rotation to prevent any overtensioning of
the knee (Fig 8). Excess suture is then removed.
Postoperative Course
Routine ACL rehabilitation program is initiated
immediately after surgery, entailing full weight bearing
after the procedure and progressive range of motion
exercises. Early rehabilitation is focused on obtaining
full extension and quadriceps activity. A gradual return
to sports activities is allowed as rehabilitation
progresses.Discussion
The present technique marries a previously published
technique with the potential advantages of suture tape
augmentation to increase the biomechanical strength ofFig 8. The SwiveLock (Arthrex) is secured into the tibia in full
extension, neutral rotation to prevent any overtensioning of
the knee in a right knee undergoing anterior cruciate liga-
ment reconstruction with hamstring autograft using a suture
tape augmentation.
Table 1. Pearls and Pitfalls of the Suture Tape Augmentation Technique
Stage Pearls Pitfalls
Loading LabralTape through TightRope Use a nitinol guide to thread the LabralTape
through each end of the TightRope button
Ensure that the LabralTape has not
inadvertently incorporated one of the
suspension sutures
Graft passage Maintain gentle tension on LabralTape
sutures to prevent bundling within the
tunnel or ACL remnant
Bundling of the LabralTape may lead to
difficult graft passage
Anterior cruciate ligament graft interference
screw fixation in the tibia
Maintain and frequently check tension on
LabralTape during interference screw
fixation of the tibia
Incomplete tensioning of LabralTape during
fixation may prevent complete tightening
of the interference screw into the tibia
Fixation of LabralTape into the tibia with
SwiveLock
Perform in full extension and without
tension on the LabralTape
Overtensioning of LabralTape and knee may
occur if the LabralTape is tensioned
during implantation of SwiveLock
e388 M. DAGGETT ET AL.the reconstruction at the time of surgery and potentially
reinforcing the graft thereafter.
Suture tape augmentation in ligament repair and
reconstruction has gained in popularity as a result of
the potential biomechanical superiority seen in some
studies. Dugas et al.9 found that a repair of the ulnar
collateral ligament (UCL) augmented with suture tape
demonstrated a failure strength equal to UCL recon-
struction with a graft in a cadaveric model. Gilmer et al.
found similar findings in medial knee injuries. They
identified that suture tape augmentation was also equal
to allograft reconstruction in strength and significantly
superior to repair alone.8
Although there are promising early biomechanical re-
sults on the use of suture tape augmentation, the clinical
data on its use is sparse. Yoo et al.13 investigated theuseof
suture tape augmentation in modified Brostrom repairs.
With suture tape augmentation, patients were able to
return to sport and activity more quickly than the tradi-
tion Brostrom repair group alone. Smith et al.11 have
previously demonstrated a technique for ACL recon-
struction with suture tape augmentation using allograft
tissue. Suture tape augmentation has also been described
in use with concurrent ACL repair in pediatric patients,
with promising early results.10
ACL reconstruction using modern techniques still
results in high revision rates and inconsistent return to
play, especially in a young population.2 In a high-risk
population, rerupture can be seen in 16% to 18% of
patients in short-term follow-up.14 Patients undergoing
ACL reconstruction also have a high rate of reopera-
tion, reaching nearly 27%.15 Given the high rerupture
rates after surgery in a high-risk population, a recent
review suggested that waiting 2 years after ACL
reconstruction to return to play would significantly
reduce the incidence of reinjury as graft incorporation,
neuromuscular control, and functional movement are
closer to baseline after 6 to 12 months, which is the
current typical timeline for return to play.16
The addition of a suture tape augmentation to a
previously published surgical technique wouldtheoretically improve the biomechanical strength of the
ACL reconstruction at time zero while reinforcing the
graft until mature incorporation. The authors also
believe the load to failure of this construct is signifi-
cantly higher in this construct compared to ACL
reconstruction alone, and are currently conducting
research to investigate this further.
Although the addition of a suture tape augmentation
may expose the knee to new, previously unknown
complications, its use has been studied in canines and
prevented early failure, complete graft to bone healing,
and functional graft remodeling.17 The use of suture
tape augmentation also has the theoretical potential to
overconstrain the knee, and to prevent this, we fixate
the LabralTape in full extension and without excessive
tension on the LabralTape during fixation with the
SwiveLock (Table 1).
We believe the use of a suture tape augmentation
during ACL reconstruction can reinforce and protect
the ACL graft during early incorporation and can
potentially strengthen the construct to reduce the
chance of reinjury in high-risk athletes.References
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